Metabolic activation and nucleic acid binding of acetaminophen and related arylamine substrates by the respiratory burst of human granulocytes.
Following stimulation with phorbol myristate acetate, human granulocytes were found to incorporate acetaminophen, p-phenetidine, p-aminophenol, and p-chloroaniline into cellular DNA and RNA. Phenacetin was not incorporated into nucleic acid or metabolized by such activated granulocytes. None of the substrates gave nucleic acid binding if the granulocyte cultures were not induced to undergo the respiratory burst. Additional studies on the binding of acetaminophen to DNA and RNA were made by use of both ring-14C-labeled and carbonyl-14C-labeled forms of this substrate. The finding that equivalent amounts of these two labeled acetaminophen substrates were bound to cellular DNA demonstrated that the intact acetaminophen molecule was incorporated into DNA. On the other hand, the finding that excess ring-14C-labeled acetaminophen was incorporated into cellular RNA implies partial hydrolysis of the acetaminophen substrate prior to RNA binding. Evidence was presented which strongly indicates that the nucleic acid binding of the substrates was covalent in nature. The inability of the respiratory burst to result in the binding of phenacetin to nucleic acid suggests that arylamides are not normally activated or metabolized by activated granulocytes. Acetaminophen is an exception to the recalcitrance of arylamides to such bioactivation processes because it also possesses the phenolic functional group, which, like the arylamine group, is oxidized by certain reactive oxygen species. Myeloperoxidase appears to be much more important in the binding of acetaminophen to DNA than it is in the DNA binding of arylamines in general. The role of the respiratory burst in causing the bioactivation of certain arylamines, which are not normally genotoxic via the more usual microsomal activation pathways, was extended to include certain amide substrates such as acetaminophen.